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(§4) Battery saver module for automobile courtesy and illuminated entry lamps. 

(f?) A battery saver module for controlling cour- 
tesy and illuminated entry lamps having inputs 
for receiving input signals from door handle 
sensors, a trunk sensor, and an ignition switch 
and first output connected to illuminated entry 
loads and a second output connected to cour- 
tesy lamp loads. A control circuit selectively 
activates the first and second output responsive 
to input signals and includes a first timer for 
deactivating the first output after a first time 
period and a second timer for deactivating the 
second output after a second time period. 
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Technical Field 

The present invention relates to automobile light- 
ing and more particularly to a battery saver module 
for controlling courtesy and illuminated entry lamps in 
an automobile. 

Background and Summary of The Invention 

Lighting for present day automobiles generally in- 
cludes illuminated entry (IE) lamps which are simul- 
taneously activated to facilitate entry into the vehicle 
and a number of lamps referred to as courtesy lamps 
which may be individually switched or activated by the 
operator. Common courtesy lamps include map 
lamps, a vanity mirror lamp, a glove box lamp, and an 
engine lamp. 

IE lighting generally includes a plurality of interior 
lamps and a key cylinder lamp. The IE lamps are usu- 
ally positioned under the instrument panel and/or 
along the lower side panels and are activated by a 
door handle switch upon movement of the door han- 
dle. Upon activation by the door handle, the IE lamps 
remain on for a predetermined period such as 25 sec- 
onds to aid the operator in unlocking the car door, en- 
tering the automobile and locating the ignition. The IE 
lamps also provide a safety feature in that the interior 
of the automobile is illuminated before the operator 
opens the door. Often times the dome lamp is con- 
nected into the IE lighting scheme so that the interior 
is fairly well illuminated. The IE lights remain on until 
the predetermined time period has elapsed or until 
operation of the ignition. 

With courtesy lamps, if the operator inadvertent- 
ly leaves the lamp on for an extended period of time, 
the battery function may be impaired. Consequently, 
it would be desirable to provide a lighting system 
which ensures against unintended, extended opera- 
tion of courtesy lamps. 

It is an object of the present invention to provide 
a new and improved courtesy tamp system which pre- 
vents battery drain due to unintended courtesy lamp 
operation. 

Another object of the invention is to provide a 
new and improved battery saver module for control- 
ling both courtesy and IE lamps so as to prevent or 
limit unintended battery drain. 

A further object of the invention is to provide such 
a battery saver module which is economical to man- 
ufacture and durable and reliable in use. 

Accordingly, it has been found that the foregoing 
and related advantages are attained in a battery saver 
module for controlling courtesy and illuminated entry 
lamps which has inputs for receiving input signals 
from door handle sensors, door sensors, a trunk sen- 
sor, and an ignition switch and first and second out- 
puts for connection to lamp loads. The first output 
connects to illuminated entry lamp loads for providing 



power thereto and the second output connects to 
courtesy lamp loads for providing power thereto. A 
control circuit selectively activates the first and sec- 
ond outputs responsive to input signals and includes 

5 a first timer for deactivating the first output at a first 
time period after receiving an input signal from a door 
handle sensor and a second timerfor deactivating the 
second output at a second time period after receiving 
an input signal. The second time period is greater 

10 than the first time period. 

In a preferred embodiment, the first timer is a 
timer-counter integrated circuit connected to the illu- 
minated entry loads through a first relay for providing 
powerthereto. The second timer is a timer-counter in- 

15 tegrated circuit connected to the courtesy loads 
through a second relay for providing power thereto, 
but with a trunk lamp and trunk switch connected to 
the timer-counter and to the second relay such that 
the trunk lamp line functions as an input to the timer- 

20 counter and an output from the second relay. 

Brief Description of The Drawings 

Fig. 1 is a system diagram of a courtesy and illu- 
25 minated entry lighting system with the battery 

saver module of the present invention; and 
Fig. 2 is a schematic wiring diagram of the battery 
saver module of Fig. 1. 

30 Description of the Preferred Embodiment 

Although specific forms of the present invention 
have been selected for illustration in the drawings, 
and the following description is drawn in specific 
35 termsforthe purposeofdescribingtheseformsofthe 
invention, the description is not intended to limit the 
scope of the invention which is defined in the append- 
ed claims. 

Referring to Fig. 1, the battery saver module of 

40 the present invention is generally designated by the 
numeral 12 and is interconnected to a courtesy and 
IE lighting system. 

The battery saver module 12 controls activa- 
tion/deactivation of the courtesy and IE lamps re- 

45 sponsive to various input signals. In the illustrated 
embodiment, there are four input signal sources: (1) 
the plurality of the door jam switches 14 and dome 
lamp switch 16; (2) ignition switch 18; (3) a plurality of 
door handle switches 20; and (4) trunk switch 22. The 

50 door jam switches 14 are positioned in the door jams 
to sense when the automobile door is open. A com- 
mon door jam switch is a plunger-type switch. The 
door jam switches are connected in parallel with the 
dome lamp switch 16. A conventional type of dome 

55 lamp switch is a rotary switch mounted to the instru- 
ment panel in combination with a head lamp switch 
function. The door handle switches 20 are positioned 
to sense the actuating movement of the exterior door 
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handles. 

The outputs from module 12 include the IE loads 
generally designated by the numeral 24 and the 
courtesy loads generally designated by the numeral 
26. The IE loads comprise a plurality of lamps 28 posi- 5 
tioned within the automobile interior such as under 
the instrument panel, etc. Adome lamp 30 is connect- 
ed in parallel with the lamps 28. 

The courtesy loads 26 comprise a plurality of sep- 
arately switched courtesy lamps commonly identified 10 
as engine lamp 32 with serial switch 33, map lamp 34 
with serial switch 35, vanity lamp 36 with serial switch 
37 and glove box lamp 38 with serial switch 39. The 
trunk lamp 23 and serial switch 22 are also part of the 
courtesy loads but are connected directly to the mod- 15 
ule 12. 

The module 12 generally comprises an IE logic 
circuit 40 with a first timer connected to an output re- 
lay 42 for activating/deactivating the IE loads 24 and 
a battery saver logic circuit 44 with a second timer 20 
connected to an output relay 46 for activating/deacti- 
vating the courtesy loads 26 and the trunk lamp 23. 
The relay 42 is a single-pole/double-throw relay con- 
nected to switch power to the IE loads and the relay 
46 is a single-pole/double-throw relay connected to 25 
switch power to the courtesy loads including the trunk 
lamp and to the coil of relay 42. Consequently, IE re- 
lay 42 cannot be activated unless battery saver relay 
46 is activated. 

Referring to Fig. 2, the IE logic circuit 40 includes 30 
a CMOS 16 bit timer-counter integrated circuit 47 
(hereinafter "IC") which is interconnected as shown to 
activate/deactivate the IE output loads responsive to 
input signals and to automatically deactivate the IE 
output loads at a first predetermined time after acti- 35 
vation. Similarly, the battery saver logic circuit 44 in- 
cludes a CMOS 16 bit timer-counter integrated circuit 
48 which is interconnected as shown to enable/dis- 
able the courtesy output loads and trunk lamp re- 
sponsive to input signals and to automatically deacti- 40 
vate same after a second predetermined time period. 
In the illustrated embodiment, the timer-counter inte- 
grated circuit is a Motorola MC-14541. 

Functionally, the IE logic circuit 40 provides 25 
seconds (nominal) of IE lamp illumination when the 45 
door handle switch 20 is activated. The battery saver 
logic circuit 44 provides a 45 minute (nominal) timeout 
of the IE output loads and the courtesy output loads 
including the trunk lamp 23. As will be explained, the 
45 minute timer can be started from the door handle 50 
switch 20, the door jam switches 14/dome switch 16, 
the trunk lamp switch 22, and the deactivation of the 
vehicle ignition 18. 

When the system is in a timed out condition, the 
relays 42, 46 are in an open position as shown in Fig. 55 
2. With the system timed out, movement of the door 
handle so as to actuate the door handle switch 20 ac- 
tivates the IE loads and enables the courtesy loads 



by starting the 25 second IE timer and the 45 minute 
batter battery saver timer. In the illustrated embodi- 
ment, closing the door handle switch 20 produces as 
short-duration pulse at the master reset pin 6 of IC 47 
and the master reset pin 6 of IC 48 which activates the 
relays 42, 46 and starts the 25 second IE timer of IC 

47 and the 45 minute battery saver timer of IC 48. As 
is known in the art, the timing periods of IC 47 and IC 

48 are each set by the resistor and capacitor values 
connected to pins 1, 2, 3 and the relative connection 
configuration of pins 12 and 13 of each integrated cir- 
cuit 

With the IE output loads being activated by the 
door handle switch 20, the lamps 28 and 30 will stay 
on for 25 seconds or until sooner deactivated by the 
ignition switch 18. Activation of the ignition switch 18 
will immediately deactivate the IE output loads. While 
the 25 second timer is running, further door handle 
activations will not reset the 25 second timer. The 
door handle switch will however reset the 45 minute 
timer each time the 25 second timer is restarted. Fur- 
ther, a continuous door handle activation will not al- 
low either timer to be reset or extended as the door 
handle switch must be opened and reclosed to acti- 
vate these timers. 

With the system timed out, the door jam switches 
14/dome switch 16 will activate the IE output loads 
and courtesy output loads by generating an input sig- 
nal in the form of a short duration pulse at pin 6 of IC 
48 to start the 45 minute battery saver timer, but not 
the 25 second IE timer. The 25 second IE timer can 
only be started by an input signal to pin 6 of IC 47 re- 
sulting from the door handle switch 20. The 45 minute 
timer is reset each time the input terminal 6 of IC 48 
receives a short-duration pulse signal. A one-shot 
high-going pulse for this purpose is generated by log- 
ic circuitry in the module (i.e., capacitor C5, diodes 
D6, D7, resistors R18, R19, R29, R21 and transistor 
Q5) from the positive slope signal transition from the 
door jam/dome switches. The IE loads are activated 
while one or more of the door jam/dome switches are 
active (i.e., as a result of a door "open" condition or a 
dome switch "on" condition). The IE loads will remain 
active as long as one or more of the door jam/dome 
switches is (are) active until deactivated by the 45 
minute battery saver timer. In the absence of further 
input signals, the courtesy load outputs and trunk 
lamp output will become disabled 45 minutes after the 
most recent positive slope signal transition on the in- 
put terminal. 

The trunk lamp line 21 functions as both an input 
to the logic circuit 44 and as a power output to the 
trunk lamp load. This is achieved by using an isolation 
diode D9 to separate the trunk lamp circuit from the 
courtesy output loads 26 and to allow detection of the 
closure (active low) of the trunk lamp switch 22 while 
the courtesy output loads and trunk lamp are dis- 
abled. With the courtesy output loads and trunk lamp 
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output load disabled, grounding of the trunk lamp 
switch 22 (through a maximum 100 OHM resistance) 
will cause the logic circuit 44 to activate the relay 46 
which will supply power to the courtesy output loads 
and to the trunk lamp 23 through the isolation diode 
D9. 

Referring more specifically to Fig. 2, with the 
module timed out, resistor R24 holds transistor 04 off 
until the trunk switch 22 is grounded. Closure 
(grounding) of the trunk switch turns transistor Q4 on 
for a period of time determined by the discharging of 
capacitor C6. This provides a one-shot high-going 
pulse through D12 and R21 to the master reset pin 6 
of IC 47 which then starts a 45 minute batter saver 
timing cycle and turns on transistor Q2 and relay 46. 
The energizing of rely 46 enables the trunk lamp cir- 
cuit by supplying lamp current through diode D9. 
While relay 46 is energized, openings and closures of 
the trunk switch 22 serve only to turn the trunk lamp 
off and on and do not generate additional resets of the 
45 minute timer. If a timeout causes relay 46 to de-en- 
ergize while the trunk switch is closed (trunk lamp 
on), the trunk lamp will turn off and the trunk switch 
will have to be opened and reclosed to retrigger the 
module. 

An important feature of the trunk trigger circuitry 
becomes apparent when relay 46 de-energizes with 
the trunk switch closed. When this occurs, ground po- 
tential will appear at the trunk terminal of the module 
because the trunk lamp and switch are no longer be- 
ing supplied from relay 46 through diode D9. It is nec- 
essary to prevent this ground signal from generating 
a reset pulse to IC 48 or the module will start a new 
45 minute cycle and will never be able to timeout with 
the trunk switch closed. Diode D11 prevents this un- 
desired reset pulse from occurring by keeping capac- 
itor C6 discharged while relay 46 is energized. Be- 
cause C6 is kept discharged, transistor Q4 is unable 
to generate a reset pulse when relay 46 de-energizes 
with the trunk switch closed. This keeps the unwant- 
ed reset of IC 48 from occurring when relay 46 de-en- 
ergizes with the trunk switch closed. With the ignition 
off, the courtesy output loads and the trunk lamp load 
will remain activated for one battery saver timeout 
period (45 minutes) from the initial grounding of the 
trunk lamp switch 22. Once the relay 46 has been ac- 
tivated, further grounding of the trunk lamp switch 22 
wilt not reset or extend the initial battery saver timing 
cycle. 

While the ignition is on, the ignition provides a 
continuous (active high) input signal to IC 48 so as to 
constantly enable the battery saver output loads and 
deactivate the 25 second IE timer. With the ignition 
active, the IE output loads become active only when 
one or more of the door jam/dome switches is actuat- 
ed (i.e., by a door open condition or a dome switch on 
condition). The 45 minute battery saver timer period 
begins when the ignition is deactivated so as to pro- 



duce an ignition input signal with a negative slope. 
Thus, the ignition switch performs two basic func- 
tions with respect to the battery saver module. First, 
when the IE output loads have been activated by the 

5 door handle switch input signal, the activation of the 
ignition switch (within the 25 second timer period) 
functions to turn off the IE output loads. Secondly, 
when the system is timed out, activation of the igni- 
tion switch will activate the battery saver module to 

io enable power to the IE and courtesy output loads. 
Notably, lights will not timeout as long as the ignition 
switch is "on" as all loads are continuously enabled. 

As can be seen, a battery sensor module has 
been described which controls both courtesy and il- 

15 luminated entry lighting so as to prevent unintented 
battery drain. Further, the batter saver module is eco- 
nomical to manufacture and durable and reliable in 
use. 

As will be apparent to persons skilled in the art, 
20 various modifications and adaptations of the struc- 
ture above described will become readily apparent 
without departure from the spirit and scope of the in- 
vention, the scope of which is defined in the append- 
ed claims. 

25 

Claims 

1. A battery saver module for controlling courtesy 
30 and illuminated entry lamps in an automobile 

comprising: 

input means for receiving input signals 
from a door handle sensor, a door sensor, a trunk 
sensor, and an ignition switch, 
35 first output means for connection to illu- 

minated entry lamp loads in an automobile for 
providing power thereto, 

second output means for connection to 
courtesy lamp loads in an automobile for provid- 
40 ing power thereto, 

a control circuit means for activating said 
first and second output means responsive to in- 
put signals, 

said control circuit means compris- 
es ing: 

a first timer means for deac- 
tivating said first output means at a first time per- 
iod after receiving an input signal from a door 
handle sensor, and 
50 a second timer means for 

deactivating said second output means at a sec- 
ond time period after receiving an input signal, 
said second time period being greater than said 
first time period. 

55 

2. The device of claim 1 wherein said first output 
means comprises a first switch connected to 
switch power to illuminated entry lamp loads and 
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said second output means comprises a second 
switch connected to switch power to courtesy 
lamp loads. 

3. The device of claim 2 wherein said second switch 5 
is connected to said first switch to activate/deac- 
tivate said first switch. 

4. The device of claim 2 wherein said first and sec- 
ond switches are first and second relays respec- 10 
tively. 

5. The device of claim 4 wherein said second relay 
is connected to said first relay to activate/deacti- 
vate said first relay. is 

6. The device of claim 1 comprising a trunk 
sense/feed terminal for connection to a trunk 
lamp and trunk lamp switch, said trunk 
sense/feed terminal being connected to said sec- 20 
ond output means for feeding power to the trunk 
lamp and connected to said input means for pro- 
viding a trunk sense signal. 

7. The device of claim 6 comprising means for iso- 25 
lating said trunk sense/feed terminal from said 
second output means when said second output 
means is deactivated. 

8. The device of claim 7 wherein said isolating 30 
means comprises an isolation diode. 

9. The device of claim 6 which comprises 

said second output means compris- 
ing a relay having a power output terminal for 35 
feeding powerupon activation, said power output 
terminal being connected to said trunk 
sense/feed terminal, and 

means for isolating said trunk 
sense/feed terminal from said power output ter- 40 
minal when said relay is deactivated. 
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@) Battery saver module for automobile courtesy and illuminated entry lamps. 

(57) A battery saver module (12) for controlling 
courtesy and illuminated entry lamps having 
inputs for receiving input signals from door 
handle sensors (20), a trunk sensor (22), and an 
ignition switch (18) and first output connected 
to illuminated entry loads (28) and a second 
output connected to courtesy lamp loads (26). A 
control circuit selectively activates the first and 
second output responsive to input signals and 
includes a first timer (47) for deactivating the 
first output after a first time period and a second 
timer (48) for deactivating the second output 
after a second time period. 
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